Zinc Oxide Nanoparticles as Adjuvant To Facilitate Doxorubicin Intracellular Accumulation and Visualize pH-Responsive Release for Overcoming Drug Resistance.
Multidrug resistance (MDR) of cancer is a challenge to effective chemotherapeutic interventions. The stimulus-responsive drug delivery system (DDS) based on nanotechnology provides a promising approach to overcome MDR. Through the development of a doxorubicin delivery system based on zinc oxide nanomaterials, we have demonstrated that MDR in breast cancer cell line can be significantly circumvented by a combination of efficient cellular uptake and a pH-triggered rapid drug release due to degradation of nanocarriers in acidic environment. Doxorubicin and zinc oxide nanoparticles, compared with free doxorubicin, effectively enhanced the intracellular drug concentration by simultaneously increasing cell uptake and decreasing cell efflux in MDR cancer cells. The acidic environment-triggered release of drug can be tracked real-time by the doxorubicin fluorescence recovery from its quenched state. Therefore, with the combination of therapeutic potential and the capacity to track release of drug in cancer cells, our system holds great potential in nanomedicine by serving dual roles of overcoming drug resistance and tracking intracellular drug release from the DDS.